No significant associations between breastfeeding practices and overweight in 8-year-old children by Bjertnæs, Asborg Sine Aanstad et al.
Acta Paediatrica. 2019;00:1–6. wileyonlinelibrary.com/journal/apa | 1
 
Received:22November2018  |  Revised:25June2019  |  Accepted:9July2019
DOI: 10.1111/apa.14937  
R E G U L A R  A R T I C L E
No significant associations between breastfeeding practices 
and overweight in 8‐year‐old children
Asborg A. Bjertnæs1,2  |   Jacob H. Grundt3 |   Hilde M. Donkor1 |    
Petur B. Juliusson4,5,6  |   Tore Wentzel‐Larsen7,8 |   Arild Vaktskjold9,10 |   























































Conclusion: This study on 8-year-oldNorwegian children did not support a com-
monlyheldnotionthatbreastfeedingreducestheriskofoverweightorobesity.
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1  | INTRODUC TION
It iswidely accepted that overweight or obesity in childhood has
a high, negative impact on adult health andwell-being in a global
perspective.1 Established risk factors for childhoodoverweight or
obesity includeenvironmental, sociodemographic andbehavioural
factors.2 TheWorldHealthOrganization (WHO)endorsesbreast-
feedingasameansofpromotingoptimalgrowthinearlyinfancyand













feeding and childhood overweight and obesity.12 Motivation and
abilitytobreastfeedarecommonlyassociatedwithsocio-economic
and behavioural factors, and relationships between breastfeeding







is at least 12months old.14 In a recent large-scale, regional regis-
ter study,74%ofmothersexclusivelybreastfedand17%partially
breastfedtheirinfantsat6weeks,andtherespectivefigureswere
19% and 55% at 6 months.15 Given that breastfeeding is widely









County, Norway, were invited to participate in the study during
the routine school-entry health assessments at 5-6 years of age.
Consenting parents completed a questionnaire on breastfeeding
practices, lifestyle factors of the child and family, anthropometric
measurementsandsociodemographicdataofthefamilyandhealth











2.2 | Outcome and adjusting measures
Bodymass index standard deviation score (z-score) in third grade
wastheprimaryoutcomeandoverweightorobesityvsnotthesec-
ondaryoutcome.BMIz-scoreswerebasedonupdatedNorwegian
growth reference data,17 andoverweight or obesitywere defined
accordingtotheInternationalObesityTaskForce.18





tional thematic groups: lifestyle parameters, anthropometric data,




and fruit for lunch, a hot meal prepared at home for dinner and
sandwichesforsupper<5daysperweekvsmoreoften),proxiesfor
physicalactivity (a levelofexertiongeneratingheavybreathingor
sweating <4 times perweek vsmore often and daily screen time
>2hoursvsshorter)andparentalsmoking(yes/no).Anthropometric 
dataincludedweightandlengthofthechildatbirth.Currentparen-
tal and siblingheights andweightswere reportedby theparents.






of breastfeeding in infancy and BMI z-score or over-










ornotandresidency inruraldistrictsvs thetwocities. Proxy vari-






non-participants were calculated using the Student’s t test and
Pearson’schi-squaretest.Associationswereinvestigatedbetween
eachof thebreastfeeding variables andBMI z-score andhaving
overweightorobesityornot, respectively,usingunadjustedand
adjusted linear and logistic regression analyses Differences in
smoking habits and education formothers that report exclusive
breastfeedingmoreorlessthan4monthswerealsoinvestigated
usingPearson’schi-squaretest.Alllistedvariablesintheadjusted




tial breastfeeding andmaternal smoking and duration of partial




































We found indications of an association between being exclu-




P‐value*(n = 2012) (n = 951) (n = 1061)
Boys,n(%) 996(49.5) 440(46.3) 556(52.4) .006
Age(years),mean(SD) 8.3(1.0) 8.26(1.0) 8.3(1.1) .98
Height(cm),mean(SD) 131.6(8.1) 131.78(8.2) 131.3(8.0) .22
Weight(kg),mean(SD) 29.7(7.2) 29.80(7.1) 29.7(7.3) .67
Bodymassindex(kg/
m2),mean(SD)
17.0(2.6) 17.0(2.5) 17.0(2.6) .83
Overweightorobesea, 
n(%)
415(20.6) 201(21.1) 214(20.2) .62
Girls 234(23.0) 116(22.7) 118(23.4)  




TA B L E  1  Characteristicsofthe
participantsandnon-participantsofthe
study





Our results are in agreementwith thoseof thePROBIT study
wherebreastfeedingwasnot found tohaveanyprotectiveeffect
on overweight and obesity beyond the age of 2 years11 and do 
notagreewiththefindingsofmostotherobservationalstudies in
TA B L E  2  Unadjustedandadjustedlinearregressionanalysesa,b
 
Unadjusted analysis Adjusted analysis
Mean (SD) or % Coefc 95% CI P‐value Coefc 95% CI P‐value
Breastfeedingpractices
Everbreastfed 90.3 0.209 −0.02,0.44 .075    
<4moofexclusivebreastfeeding 28.1 0.230 0.08, 0.37 .003    
Exclusivebreastfeeding(months) 4.6(2.6) −0.009 −0.04,0.02 .544    
Partialbreastfeeding(months)b 10.7(6.1) −0.007 −0.02,0.01 .242 0.00 −0.01,0.01 .941
Lifestyleofthechildandfamily
Eatingvegetables<5times/wk 49.9 0.004 −0.13,0.14 .959    
Nothavingregularmealsb,d 29.5 0.040 −0.11,0.19 .569 0.06 −0.11,0.23 .466
Activity<4times/wkb 47.7 −0.070 −0.20,0.07 .357 −0.05 −0.20,0.11 .555
Screentime>2h/db 31.1 0.160 0.01, 0.31 .035 0.03 −0.14,0.19 .774
Maternalsmokingb 19.1 0.470 0.30, 0.64 <.001 0.34 0.12,0.56 .003
Paternalsmokingb 21.7 0.220 0.05,0.38 .009 −0.04 −0.25,0.16 .689
Anthropometricdata
Birthlengthz-score 0.07(1.0) 0.104 0.03, 0.18 .004    
Birthweightz-scoreb −0.11(1.1) 0.170 0.11, 0.23 <.001 0.12 0.06, 0.19 <.001
MaternalBMIb 24.3(3.8) 0.074 0.06, 0.09 <.001 0.05 0.03, 0.08 <.001
PaternalBMIb 26.5(3.3) 0.090 0.07, 0.11 <.001 0.06 0.04, 0.09 <.001
MeansiblingBMIz-scoree −0.24(1.2) 0.230 0.16, 0.30 <.001    
Sociodemographicfactors
Ageofmotheratdelivery(years) 30.0(4.8) 0.004 −0.01,0.02 .551    
Boyb 46.3 0.173 0.04, 0.31 .013 0.27 0.12, 0.42 .001
Singlecaretakerb 12.5 0.320 0.11,0.52 .003 0.23 −0.05,0.50 .108
Nosiblings 8.9 0.080 −0.16,0.32 .523    
Maternaleducation≤12yb 44.2 0.210 0.07, 0.34 .003 −0.05 −0.22,0.12 .567
Paternaleducation≤12yb 60.6 0.320 0.18, 0.46 <.001 0.07 −0.10,0.24 .422
≥1parentoriginatingoutsideEuropeor
NorthAmerica
2.5 0.060 −0.38,0.49 .803    
Ruralliving(<20000inhabitants)b 65.8 0.320 0.18, 0.47 <.001 0.36 0.20,0.52 <.001
Generalhealthofthechild
Prematurity(gestationalweek<37) 6.4 0.160 −0.12,0.43 .272    
Cariesb 18.7 0.210 0.04, 0.39 .020 0.12 −0.09,0.34 .255
Treatmentwithantibioticsb 58.7 0.120 −0.01,0.26 .077 0.11 −0.04,0.27 .144
Chronicdiseasesf 1.6 0.140 −0.40,0.69 .603    
Asthmamedicationafter2yofage 11.6 0.080 −0.14,0.29 .477    
Note: DependentVariable:Bodymassindex(BMI)z-scoreinthirdgrade.
Abbreviation:CI,ConfidenceInterval.




















with the same social and lifestyle determinants as in high-income
countries.22,23Giventherelativehomogeneityofourpopulationand
the lack of appreciable differences in weight and height between
theparticipantsandnon-participants,wesuggestthatthemainpo-
tentialconfounderswereaccountedfor,andthatpotential residual
confoundingwas limited.24We, therefore, suggest that the lackof
asignificantassociationbetweenbreastfeedingandoverweightand
obesityatearlyschoolage isavalid finding inapopulationfroma
high-incomecountry.ApreviousstudyfromNorwayandBelgiumhas






















for instancedue to recallbias.However, studieshaveshown thata
recallofdurationofbreastfeedingisquiteaccurateafterthree27six28 
and even 20years,29 although therewere slight overestimations of




breastfeeding duration has been reported amongmaternal smokers
andmultiparousmothers,28 butwe found no significant interaction
for duration of breastfeeding andmaternal smoking.We, therefore,















TA B L E  3  Adjustedregressionanalysesforallbreastfeedingexposures
 
Linear regression (dependent variable: BMI 
z‐score) Logistic regression (dependent variable: OWOB)
Coefa 95% CI P‐value % Odds Ratio 95% CI P‐value
Everbreastfedb −0.06 −0.34,0.21 0.64 20.1 0.99 0.48, 2.02 0.97
<4moofexclusivebreastfeedingc 0.06 −0.11,0.21 0.51 0.06 1.06 0.67, 1.66 0.80
Exclusivebreastfeeding(months)d 0.00 −0.03,0.04 0.80 20.3 0.98 0.90, 1.08 0.77
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